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cryomed CONTROLLED RATE freezer

Procedure

Note: Copy of CRF Short Work Instructions DOC73 is located next to the Cryomed CRF.

1. Check for adequate supply of nitrogen in Dewar and that the holding cryogenic tank will not require filling during the run.

2. Turn on the Controlled Rate Freezer (switch at the top back right hand side).

3. Turn on the computer (black button).

4. To operate the Controlled Rate Freezer, double click on the TF (CRF) icon.

5. Click the “RUN” button on the main screen.

6. Select the PC communication port “COM5” from the pull-down menu.  Click on “Continue”.

7. Wait for the program menu to appear on the screen.  

8. Select the “Thermo CRF Program Files” from the pull-down menu.  

9. Double click on the cryopreservation program (cryopreservation.prg). [As the Controlled Rate Freezer goes into “Remote Mode” and the program is downloaded and validated, the freezer keypad is disabled except for the Silence key].

10. Enter the mandatory “Data Tag” (see note).  The unique sample ID must be <12 characters and followed by the underscore key “_”.  The run is saved under this ID [Note: The product number is used as the Data Tag]. If the field exceeds 12 characters, the run will not start.

11. Enter the Operator name in the Operator box.  

12. Complete the Sample ID, Medical Record No., Freeze Number, Cryoprotectant, Number of Samples and Total Volume fields with the relevant information.  [The information entered is captured in the Run file and displayed on the Review screen and information page printouts].

13. To view the entire freezing profile, change the Time Division and Temperature Division settings to 5min and 20oC respectively. [To view a section of the freezing profile in detail, these settings may be changed at any time whilst the program is running].

14. Click on the start button to initiate a Run.  [A comment window appears to enter a short note or description for the program being run.  Type any additional information as required].

15. Click on “Continue” to begin capturing the temperature data from the Controlled Rate Freezer.  [Run data will not be captured until the comment window is closed].

16. During the “Wait” step, a message box will appear with “Program Waiting for User –click here to continue”.  

17. When the Chamber temperature has reached 4(C, position the thermocouple probe sensor in a representative reagent tube to record sample temperature. The thermocouple sensor should then be placed centrally on the top shelf in the Chamber. 

18. Place the cassettes containing the cryocyte bags and/or pilot vials in the Chamber.

19. Securely close the freezer door, vertically positioning the door handle.

20. Click on the message box when the Chamber temperature has reached 4(C and the sample temperature is between 4 and 9°C. Start button is shaded when the program is running. When the run proceeds to step 3 of the program, the freezer alarms twice and continues ramping until it reaches -4(C.

21. The freezer holds the last chamber temperature indefinitely at the End step of the program. DO NOT STOP THE RUN. [The freezer will alarm 5min after the completion of the run. If the alarm sounds, click on the message box “End of Run – click here to silence alarm” or press the “Silence” key on the freezer keypad to silence the alarm].

22. Remove all samples from the chamber and place in the holding cryotank.

23. Terminate the Run by clicking on the Stop button or pressing the Back key on the freezer keypad after all the samples have been removed from the chamber. 

24. When the Run is terminated, enter any additional comments in the comment window. 

25. The Warm button appears when the Run is terminated. 

26. Initiate a Chamber Warm if another cryopreservation run is being performed on the same day. Click once for On; click again for Off.  [It takes approximately 45–50min for the chamber to reach 25(C].

27. If warming is not required, exit the program to return to the Main Menu. 

28. The Run data is saved as the Data Tag name followed by the run number (XXXX.run, where X denotes the run number).  The Run is stored in the “Thermo CRF Data” file on the desktop.  Double click on the folder to open. 

29. Click on “Exit” to close the CRF PC interface.  Turn off the Controlled Rate Freezer.  To shutdown the computer click on the Start icon (bottom left hand side of the screen).  Click on “Turn Off Computer” and then click on “Turn Off”.

30. Remove the remote profile printout of the run and label appropriately. Make a photocopy of the printout.

31. The data files must be regularly downloaded onto a memory stick and saved onto the hard drive (Insert file path) and a hard copy printed for filing.

Notes/User Control Definitions:

· Data Tag is mandatory information entered by the user and used as a prefix for the file name in which the run data is stored.  Do not use characters /| : * ? < > in the data tag (the program will run as normal, however a data file will not be created).

· The freezer stops cooling when the door is opened and restarts when the door is closed again.

· The Warm button appears after the Run stops and the comment window box is closed.  Click on the “Warm Mode” button or press the “Warm” key on the freezer keypad to start warming the chamber to room temperature.  To stop the “Warm Mode”, click on the Warm button.  To restart the “Warm Mode”, click on the Warm button again.

· The PC monitors the freezer’s warming status. NOTE: The freezer continues to warm the chamber when the door is opened.  The Run screen may be exited during Warm, however, the controlled rate freezer will maintain Warm Mode until terminated by the user at the keypad.

· The Chamber/Sample temperature window (middle of the Run screen) indicates these temperatures at a chosen point on the graph.  To choose a point on the graph place the mouse pointer on the default cursor position (left side of the on-screen graph – yellow vertical line).  Press and hold the left mouse button and drag the cursor to the desired point on the graph.

· The Auto-Scroll button is an On/Off button with the default being “On”.  This button has an automatic adjustment of the graph scale so that it is always visible in the window.  In addition, the most recent data is automatically displayed.  Scroll the graph from side-to-side, using the right/left arrow buttons.  Use the up/down arrow buttons to scroll the graph top-to-bottom.  Turn Auto-Scroll off to view a portion of the graph off-screen from the current plot position.

· The Stop/Exit buttons stops a Run in progress, or exits the Run screen after a Run has ended.
FREEZING PROGRAMME: Cryopreservation.prg
Suitable for HSCs /Platelets/Lymphocytes/Skin/Heart Valves
	Step 1
	Wait @ 4oC 

	Step 2
	Hold @ 4oC for 10min

	Step 3
	Ramp @ 2oC/min until CHAM = - 4 oC

	Step 4
	Ramp @ 1oC /min until CHAM = -40 oC

	Step 5
	Ramp @ 5oC/ min until CHAM = -160 oC

	Step 6
	END


References

1. Thermo Cryomed Freezer Operating & Maintenance Manual (Manual No:7007452 Rev.6).

2. Instructions for the use of XL-240L Liquid Cylinder.

CryoMed Controlled Rate Freezer Troubleshooting Guide

PC Software errors

	Error Message/

Alarm notification
	Cause 
	Solution
	Manual Reference 

	“Communication Failure – CRF not responding”
	Freezer is not sending updates to PC when requested
	Verify communication cable is connected and working properly.

Verify that the freezer has power and is turned on.

Verify that there has not been a hardware failure in the PC or freezer.

(Freezer will go into “off-line” mode if communication is interrupted for >20 seconds)
	Rev 6:10.10

	“Freezer already in use”
	Appears when a communication port is selected that is running a profile initiated from the freezer keypad.
	The PC cannot take control of the freezer whilst a run is active the freezing session must be aborted

Select the “Terminate Session” button to close the run window.
	Rev 6:10.10

	“Cannot stop freezer in Stand-alone Mode”
	The stop button has been clicked while the freezer is running a remote profile in "Stand-alone” mode
	Clicking the stop button will only stop the data capture and not the run. The screen will show two options to either “Continue capturing data” or “Stop capturing data”. If you do not wish to stop the PC in capturing data click on the “Continue capturing data” icon.  The run cannot be stopped using the PC. If you need to stop the run whilst the freezer is running is stand-alone mode press and hold the back key on the freezer digital display for 3 seconds, the run can then be stopped by pressing the Stop button the PC.
	Rev 6:10.10

	“Temperature is high” / “Temperature is Low”

Alarm LED will light

Audible alarm will sound
	Appears when the chamber temperature is higher or lower than the pre-programmed temperature by a pre-determined amount for a pre-determined time period
	Profile will continue to run without interruption

Silence the audible alarm by pressing the Silence key

The alarm will “self clear” when the temperature has returned to within programmed limits

If the temperature does not return to within the programmed limits then the samples are to be removed and frozen in the back up freezer. Make a note of the temperature of the sample and freezing rate at which the freezer stopped working.

Commence freezing in the back up freezer at the same freezing rate/step in which the error occurred.


	Rev 6:10.10

Rev 7:2-16

	“C temp limit” / “S temp limit”

Alarm LED will light

Audible alarm will sound
	Appears when the chamber or sample probes reach the design high or low temperature limits (these are factory pre-set at +550C and –1850C)
	Profile will continue to run without interruption

Silence the audible alarm by pressing the Silence key

The alarm will “self clear” when the temperature has returned to within programmed limits however the alarm message will remain on the freezer LCD display until the silence key is depressed. If the temperature of the probe continues to exceed limits for >10 minutes the unit will immediately switch to disable mode and disable all functions.

If the temperature does not return to within the programmed limits then the samples are to be removed and frozen in the back up freezer. Make a note of the temperature of the sample and freezing rate at which the freezer stopped working.

Commence freezing in the back up freezer at the same freezing rate/step in which the error occurred.
	Rev 7:2-15

	“Heater Error”
	Heater continues to work continuously for 60 minutes. 
	Freezer will switch to Idle Mode and all functions will be disabled

Silence the audible alarm by pressing the Silence key

Turn the unit power off and then on again to clear the alarm and contact technical services.
	Rev 6:2-7

Rev 7:2-14

	“Check LN2 supply”

Alarm LED will be lit

Audible alarm will sound continuously

Freezer will switch to Idle Mode and disable all functions
	LN2 supply is inadequate due to supply tank being empty, pressure too low or an error in the solenoids or controller board
	Silence the audible alarm by pressing the Silence key. 

Verify if supply tank contents are adequate if necessary replace/fill tank

Verify tank pressure is adequate (22 psi) if necessary replace tank/regulator

Press the Silence key to turn off the alarm LED and clear the chamber display

If LN2 supply is now adequate the profile will resume. If alarm still sounds contact technical services and place samples into back up freezer.
	Rev 6:2-7

Rev 7:2-14 & 9-2

	CRF Printer Buffer Full
	The printer storage buffer is full of Run data and is no longer able to store data for later printing
	Press the Silence key to silence the audible alarm 

The printer will continue to print current run data 

The buffer will be cleared at the start of a new run
	Rev 6:2-9

Rev 7:2-18

	“C sensor fail” (chamber thermocouple open) shows on LCD display/ “ILL” shows on chamber display
	Chamber thermocouple (probe) cannot be detected
	Press the Silence key to silence the audible alarm and clear the alarm

Contact technical services to fix chamber probe.

When the alarm condition has cleared press the Silence key again to turn off the Alarm LED and clear the display.
	Rev 6:2-7

Rev 7:2-12

	“S sensor fail” (sample thermocouple open) shows on LCD display / “ILL” shows on chamber display and the error occurred during IDLE MODE
Alarm LED lights with no audible alarm
	Sample thermocouple (probe) has failed or is removed by operator during loading
	Check that the sample thermocouple is attached

If the sample thermocouple is not working the back up freezer is to be used and engineering contacted
	Rev 6:2-7

Rev 7:2-13,14

	“S sensor fail”(sample thermocouple open) alternating with “S sensor req” shows on LCD display / “ILL” shows on chamber display and the error occurred during RUN MODE

“S sensor fail”(sample thermocouple open) shows on LCD display / “ILL” shows on chamber display and the error occurred during RUN MODE
	Sample probe has failed during Run Mode. 
	If the Freezer does not use the sample temperature as a trip point it will immediately switch to Idle Mode, all functions will be disabled

Press the Silence key to mute the alarm.

Check that the sample thermocouple (probe) is still attached 

If the sample thermocouple is still attached and the freezer does not respond then samples are to be removed and frozen in the back up freezer. Make a note of the temperature of the sample and freezing rate at which the freezer stopped working.

Commence freezing in the back up freezer at the same freezing rate/step in which the error occurred

If the freezer has used the sample temperature as a trip point it Freezer will continue to run normally

Press the Silence key to mute the alarm

Check that the sample thermocouple (probe) is still attached 

If the sample thermocouple is still attached and the freezer does not respond then samples are to be removed and frozen in the back up freezer. Make a note of the temperature of the sample and freezing rate at which the freezer stopped working.

Commence freezing in the back up freezer at the same freezing rate/step in which the error occurred

	Rev 6:2-7

Rev 7:2-13,14


Further trouble shooting information can be found in CryoMed Control Rate Freezer operating and maintenance manual Revision 7 on pages 9-2 to 9-15.

CRF Operation Errors

	Error
	Cause of Error
	Solution

	Power Failure of the Control Rate Freezer and the PC continues to operate
	Power failure has caused the freezer to run in “Stand Alone Mode”

All commands from the PC will be ignored except for profile status requests
	Check to see if the profile run is correct. Freezing can continue if the run is correct as displayed on the CRF LCD screen. If profile is in correct the run can be aborted at the freezer as follows:

1. Press and hold the Back key for 3 seconds. The PC will resume control of the freezer.

2. Press the Stop button on the Run screen to end data capture.

	Power Failure of the PC and the Control Rate Freezer Continues to Operate
	Power failure has caused the freezer to run in “Stand Alone Mode” and the PC has lost power
	Freezing can continue if the run is correct as displayed on the CRF LCD. If profile is in correct the run can be aborted at the freezer as follows:

1. Press and hold the Back key for 3 seconds. The PC will resume control of the freezer.

2. Press the Stop button on the Run screen to end data capture.

When power is restored to the PC and Windows reboots:

1. Select Run from the main menu

2. Choose the COM port for the freezer that is running. The PC will recover the Run data captured prior to its power failure, then continue the run in “Stand Alone” mode. The graph on the Run screen will show the gap when the PC was not communicating.


Programming a Freezer profile into the PC 

Note: Both the main freezer and the back up freezer run profiles should already be saved under cryopreservation.

1. Turn on the computer and CRF

2. Select TF icon

3. The PC will ask you to select a COM port: Select COM 1 for the back up freezer or COM 3 for the main freezer.

4. Select Edit

5. From Command box pull down menu select Wait

6. In Chamber box enter 40C

7. Press Insert

8. From Command box pull down menu select Hold

9. In Chamber box enter 40C

10. In Time box enter 10 minutes

11. Press Insert

12. From Command box pull down menu select Ramp

13. In Rate box enter 20C/min

14. In Temperature box enter -40C

15. In Sensor box select Chamber

16. Press Insert

17. From Command box pull down menu select Ramp

18. In Rate box enter 10C/min

19. In Temperature box enter -400C

20. In Sensor box select Chamber

21. Press Insert

22. From Command box pull down menu select Ramp

23. In Rate box enter 50C/min

24. In Temperature box enter -1600C

25. In Sensor box select Chamber

26. Press Insert

27. End will automatically appear at end of program listing.

28. The following profile should appear in the Program Listing box:

Step 1
Wait at 40C

Step 2
Hold at 40C for 10 minutes

Step 3
Ramp 20C/in, until chamber = -40C

Step 4
Ramp 10C/min, until chamber = -400C

Step 5
Ramp 50C/min, until chamber = -1600C

Step 6 
End

29. Save the program
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